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Abstract 


Most mourning doves (Zenaida macroura) banded in eastern Missouri in 1968-76 and recovered out- 
side the State moved south-southeast into Kentucky, Tennessee, Mississippi, Alabama, Georgia, Florida, 
and South Carolina. Most doves banded in central and western Missouri and recovered elsewhere moved 
south-southwest into Kansas, Oklahoma, Louisiana, Texas, Mexico, and Central America. Several central 
Missouri doves moved southeast. 

About three-fourths of the 653 direct recoveries of mourning doves banded ia Missouri during 1968-76 
were made in Missouri. Adults banded in Missouri were recovered in Missouri in significantly higher 
(P < 0.05) proportions (86%) than immatures (68%), and a significantly (P < 0.05) higher propor- 


tion of adult males (93%) than adult females (73%) was recovered in the State. 
Less than 7% of the Missouri harvest of banded doves consisted of doves from other States, primarily 


from States bordering Missouri on the east. 


The average direct recovery rate for doves of all ages was 3.02% . Recovery rates varied by age, sex, 
and year of banding. Immatures had a significantly higher (P < 0.05) direct recovery rate (3 30%) 
than adults (2.47%). The direct recovery rate for adult males was 2.56% , and for females, 2.33%. 

The overall survival rate of Missouri male doves (46.7 % ) differed significantly (P < 0.05) from that 
of adult females (31.2% ) banded in 1968-76. The combined survival rate for adults (42.4% ) and imma- 


tures (25.1%) differed significantly (P < 0.05). 


Hunting accounted for about 19% of immature mortality and 18% of adult mortality. Twenty per- 
cent of adult male mortality and 14% of adult female mortality was due to hunting. 


The mourning dove (Zenaida macroura) is the most 
widely hunted bird in the United States. More mourning 
doves are harvested each year than all other migratory game 
birds combined; the estimated annual harvest exceeds 
49 million birds (Keeler 1977). 





‘A contribution of the Missouri Department of Conservation, 
Wildlife Division. Field work was supported principally by funds 
from Federal Aid to Wildlife Restoration Project W-13-R. Also 
a contribution of the Missouri Cooperative Wildlife Research 
Unit (U.S. Fish and Wildlife Service, Wildlife Management 
Institute, Missouri Department of Conservation, and School of 
Forestry, Fisheries and Wildlife, University of Missouri-Columbia, 
cooperating); and of the Missouri Agricultural Experiment Sta- 
tion, Project No. 184; this is Journal Series No. 9121. Publication 
costs were defrayed by the Office of Migratory Bird Manage- 
ment, U.S. Fish and Wildlife Service. 


Management of the species is mainly through hunting 
regulations. Season opening dates, season length, bag limits, 
and shooting hours have been adjusted in an attempt to alter 
numbers of doves harvested. Different manipulations are 
possible in each of three management units (Fig. 1), which 
are based on migratory pathways. 

The mourning dove breeding range extends from the 
southern portion of the Canadian provinces through the 
United States, the Greater Antilles, and Mexico (Keeler 
1977). Because the mourning dove range transcends 
national boundaries, management must be international 
in scope. Departure dates, destination of migratory doves, 
survival rates, and homing tendencies are important aspects 
of mourning dove biology that must be considered in man- 
agement decisions. 
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Fig. 1. Mourning dove management units, after Kiel (1959). 


Analysis of banding data is an important accepted 
method of determining aspects of the population dynamics 
and related biology of the mourning dove. To provide such 
data, the Missouri Department of Conservation initiated 
a summer dove banding program in north-central Missouri 
in 1953. Resulting data, 1953-67, were analyzed and 
reported by Wight (1954), Tomlinson et al. (1960), and 
Henry (1970). During the late 1960's the program was ex- 
panded to include southeastern and southwestern Missouri. 
The present paper reports on data gathered from 1968 
through 1976; additional details are available in Atkinson 
(1978). 

Specific objectives of the study were as follows: (1) to 
investigate geographical and chronological dispersal of 
Missouri-produced doves, (2) to estimate mortality rates by 
age and sex groups, (3) to determine production needed to 
maintain a stable population with existing mortality rates, 
and (4) to determine to what extent doves produced in other 
States contribute to the total harvest in Missouri. 


Materials and Methods 


Banding and Recovery Data 


The banding and recovery data analyzed in this study 
were made available by the Bird Banding Laboratory, 
Office of Migratory Bird Management, U.S. Fish and Wild- 
life Service, Laurel, Maryland. Only adult mourning doves 
of known sex, and immature mourning doves banded in 
May-August, were used in this analysis. Mourning doves 
banded in Missouri during this period were considered to 
be Missouri-produced doves; those banded earlier may have 
been transients migrating through the State. Only recoveries 
reported as “shot” from September through February 
1968-75 and September-December 1976 were considered 
in this paper. 
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Fig. 2. Locations of 20 dove banding sites within three Missouri 
banding regions. Key: 1. St. Joseph; 2. Pony Express Wildlife 
Area, Dekalb County; 3. Trimble Wildlife Area, Clinton County; 
4. Butler; 5. Montrose Wildlife Area, Henry County; 6. Rich 
Hill; 7. Schell-Osage Wildlife Area, Vernon County; 8. Mt. 
Vernon; 9. Fountain Grove Wildlife Area, Linn County; 10. 
Swan Lake National Wildlife Refuge, Chariton County; 11. 
Charles W. Green Wildlife Area and Bradford Farm, Boone 
County; 12. Versailles; 13. Freedom; 14. Upper Mississippi Wild- 
life Area, Lincoln County; 15. Elsberry; 16. Weldon Springs; 
17. Portage Des Sioux; 18. Duck Creek Wildlife Area, Stoddard 
County; 19. Sikeston; and 20. Malden. 


For analysis, Missouri was divided into three regions: 
eastern Missouri, east of 91° west longitude; central 
Missouri, between 91 and 93° west longitude; and west- 
ern Missouri, west of 93° west longitude (Fig. 2). 


Breeding Density Index (BDI) 


As part of a national Call-count Survey (Dolton 1977), 
counts were conducted on 20 routes in Missouri each year 
of the study period. Five routes were in the eastern region, 
eight in the central region, and seven in the western region. 
Call-count Survey procedures and Breeding Density Index 
data for each State having recoveries in Missouri were de- 
rived from the 1976 Mourning Dove Status Report (Dolton 
1977). 


Land Area Index (LAI) 


The Land Area Index for Missouri and for each State pro- 
viding a recovery in Missouri was obtained from Dolton 
(1977). 
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Weighting Procedure 


Kiel’s (1959) weighting procedure was used to covapen- 
sate for differences in banding effort, land area, and breed- 
ing density: 


BDI x LAI 
Number of doves banded 


The weight per recovery for each age and sex group oi doves 
was computed for doves banded in Missouri and recovered 
in Missouri, and for doves banded in other States and re- 
covered in Missouri. The numbers of doves banded in each 
State during the study period were obtained from the Bird 
Banding Laboratory, Office of Migratory Bird Manage- 
ment, Laurel, Maryland. 





We'ght per recovery = 


Survival Rates 


Survivai rates were estimated according to the method 
of Brownie et al. (1978). Even though a difference in sur- 
vival rates of adult males and adult females was detected, 
the data for adults vere combined so an adult-immature 
survival rate comparison could be made. The program est1- 
MATE wa‘ used to estimate survival rates for adult males 
and females. Program sROwNIE was used to estimate sur- 
vival rates for immature mourning doves. 


Mortality Attributable to Hunting 


The method used to evaluate the influence of hunting 
om mortality rates was based on Geis (1972) as modified 
by “unks (1977). In this method, recovery rates were ad- 
jvsted upward to compensate for banded doves shot but 
sit reported. ‘fomlinson (1968) estimated the band report- 
ing rate, based on a reward-band stucy, in Missouri, at 
32% . Harvest rate was determined as fellows: 


recovery rute 
reporting rate 
Dunks (1477) adjusted the harvest rate to compensate for 
doves s ct but not retrieved by the formula 


harvest rate 
1 - crippling rate 
A 26% crippiing loss was estimated for bag samples taken 
in severai »«s wern States from 1949 to 1955 (Southeastern 
Association «f Ga ne and Fish Commissioners 1957). The 
kill rate/o~t ality rate = portion of mortality due to hunt- 
ing. 





Harvest rate = 


Kill rate = 





Productivity Needed to Maintain 
a Stable Pupulatios 
The productivity required to maintain a stable popula. 
‘ion was estinoated bv dividing tee annual adult mortality 


rate by the corresp cing immature survival rate (Orr 
1973). 


Statistical Test 


Throughout the paper 2 x 2 contingency tables were 
analyzed by chi square to determine significance at 
P = 0.05. 


Results 


Geographic Dispersal of 
Missouri-banded Doves 


From 1965 to i$76, 21,624 mourning doves (4,537 maies, 
2,790 females, and 14,297 immatures) were banded at 20 
sites in Missouri (Fig. 2) during May-August. Of the 933 
recovered bands, 888 were reported as “shot.” 

To determine the disperse! of mourning doves from 
Missouri in the fall, direct recovery locations were plotted 
within the 1° area of recovery (Appendix Figs. A-1 through 
A-3). Direct recoveries of doves banded in Missouri but re- 
covered elsewhere were by no means confined to the Cen- 
tral Management Unit (Fig. 1). They were distributed as 
follows: Eastern Management Unit, 79 (50%); Central 
Unit, 55 (35% }; Western Unit, 1 (< 1%); Mexico and Cen- 
tral America, 23 (15%). Doves from all banding regions 
in Missouri moved southward from Missouri. The general 
movement of doves handed in central and western Missouri 
was south-southwest across Kansas and Oklahoma into 
Texas; a portion of the central and western Missouri doves 
moved into Louisiana, wiicreas others traveled into Mexico 
and Central America. A segment of the western Missouri 
population moved westward as evidenced by one direct and 
one indirect recovery reported in California. The general 
movement of doves banded in eastern Missouri was south- 
southeast into Illinois, Kentucky, Tenisessee, Mississippi, 
Alabama, Florida, Georgia, and South Carolina. Several 
central Missouri birds also followed this southeastern path- 
way. 

The distributions of direct recoveries oi adult male, adult 
female, immature, and all ages of mourning doves are pre- 
sented in Tables 1 and 2. The major recovery region for 
Missouri-banded doves was the State of Missouri, where 
over 75% of the recoveries occured. ‘he proportion of re- 
coverics in Missouri of adult doves (86 % ) was significantly 
higher than that of immatures (72% }. '' ne proportion of 
adult male recoveries occurring in Missouri was significantly 
higher than the proportion of adult fea:ale recoveries in 
Missouri (93 and 72%, respectively). 

Most recoveries were made in the Mimouri region of 
banding. The proportion of recoveries «<arring in the 
region of banding was higher for adult than immature doves 
(Table 1) and for adult male than adult female doves 
(Table 2). More than 94% of the direct rece: -eries of adult 
doves banded in central Missouri were recuv:-red in Mis- 
souri. Eighty-six percent of eastern Missouri ad:ilt recoveries 
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Table 1. Geographic distribution of direct recoveries of adult and immature mourning doves banded in 
Missouri in 1968-76 and recovered through 1976; percentages in italics.* 

















Aduits Immatures 
—_ Mi ; region of bandi Mi i region of bandi penny 
recovery Eastern Central § Western Total Eastern Central Western Total immatures 
Missouri 
Eastern 70 84.3 - — - - 70 38.7 17! 73.1 - — - - 171 36.2 241 36.9 
Central 11.2 4792.2 1 2.1 49 27.1 626 12272.4 - — 128 27.1 177 27.1 
Western - - 120 3574.5 3199 - —- &8 4.7 3349.3 41 3.7 77 11.8 
Total 7185.5 4894.2 3%766 155 85.6 17775.7 130761 3349.3 34072.0 495 75.8 
Alabama 2 2.4 -_ = - - 2 11 2 0.9 212 -- 4 09 6 0.9 
Arkansas 2 24 _- = - - 2 1.1 2 0.9 -_- - - - 2 0.4 4 0.6 
California - - -_- — - - - - - - - - 1 15 1 0.2 1 0.2 
E! Salvador - = - - - = - - - - - - 1 35 1 0.2 1 0.2 
Florida - - 1 2.0 - - 106 tt 4.7 7 4.1 1 15 19 4.0 20 3.1 
Georgia 2 2.4 - — - - 2 11 6 2.6 - - - - 6 1.3 8 1.2 
Guatemala 1 1.2 - - 2 4.3 317 - = - = 1 15 1 0.2 4 0.6 
Illinois 1 1.2 - - - - i06 16 68 106 - - 17 3.6 18 2.8 
Kansas 1 1.2 - - 1 2.1 211 1 0.4 4 2.3 6 9.0 ll 2.3 13 2.0 
Kentucky - - - - - = - - 2 0.9 - - - - 2 04 2 0.3 
Louisiana - - - = 1 21 1 0.6 7 3) 2 1.2 4 6.0 13 2.8 14 2.1 
Mexico -_ - -_- — 2 4.3 2 1.1 2 0.9 7 4.1 7 10.5 16 3.4 18 2.8 
Mississippi 1 1.2 - = - - 106 - - 2 1.2 1 15 3 0.6 4 0.6 
Oklahoma -_- - 1 2.0 1 2] 211 1 0.4 3 18 1 15 5 1l 7 Li 
South Carolina - - - - - - - = 3 1.3 1 0.6 1 15 5 11 5 0.8 
Tennessee 1 1.2 - = - - 1 0.6 1 04 - = - - 1 0.2 2 0.3 
Texas 1 1.2 1 2.0 4 85 6 3.3 3 13 12 7.0 1015.0 2 5.3 31 4.7 
Total 83 51 47 181 234 1) 67 472 653 





“For detailed locations of recoveries occurring outside 'Aissouri, see Appendix Figs. .\i A3 


Table 2. Geographic distribution of direct recoveries of adult male an: female mourning doves banded in 
Missouri in 1968-76 and recovered through 1976; percentages in italics. 




















Males Females 
ae al Missouri region of banding Missouri region of banding 
recovery Eastern Central Western Total Eastern Central Western Total 
Missouri 
Eastern 49 94.2 -_- - - - 49 42.2 21 67.7 -_ - - = 21 32.3 
Central - - 33 (97.1 - - 33 28.5 1 3.2 14 82.4 1 5.9 16 24.6 
Western - - 1 29 25 83.3 26 22.4 -_- - - - 10 58.8 10 15.4 
Total 49 94.2 34 100.0 25 83.3 108 93.] 22 70.9 14 82.4 11 64.7 47 72.3 
Alabama -_- - -_ - - - _ - 2 65 -_ - -_- - 2 31 
Arkansas - - - - - - - - 2 65 _ - = 2 3.1 
Florida - - - - - - ~ -_- - 1 5.9 -_ = 114 
Georgia 1 19 _- - - = 1 09 1 3.2 - - -_ - 1 lo 
Guatemala _ -_- = -_ - - - 1 3.2 -_ - 211.8 3 4.6 
Illinois ~ - - - - - - 1 3.2 - - -_ = 115 
Kansas 1 1.9 - - - = 1 09 -_- - - = 1 5.9 1 is 
Louisiana - - - - -_ - - - -_ - - - 1 5.9 115 
Mexico - - - - 2 6.7 2 17 - = - = - = - = 
Mississippi - - -_ = - - -_ - 1 3.2 -_ - -_ - ILS 
Oklahoma - - - - 1 3.3 1 09 - = 1 5.9 _- 1 15 
Tennessee -_- - -_ - - - - - 1 3.2 ~ _ 115 
Texas 1 19 - - 2 67 3 2.6 -_- - i 5.9 2118 3 4.6 
Total 52 3 w»” 116 31 17 17 65 
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Table 3. Geographic distribution (% ) of indirect recoveries and 77% of western Missouri adult recoveries were in Mis- 


of mourning doves banded in Missouri, 1968-75, and re- 
covered through 1976.* 











Adults 
Recovery ~ 
lecation Males Females Total Immatures 
Missouri 
Eastern 39.0 34.8 38.1 32.3 
Central 22.0 26.1 22.9 26.9 
Western 20.7 13.0 19.0 10.8 
Total 81.7 73.9 80.0 70.0 
Alabama ~ _ _ 1.5 
Arkansas _ 4.3 1.0 1.5 
California _ ~_ _ 0.8 
El S:lvador ~ 4.3 1.0 - 
Florida ~ _ _ 0.8 
Georgia _ _ _ 2.3 
Illinois 2.4 ~ 1.9 5.4 
Kansas 1.2 _ 1.0 0.8 
Kentucky - - ~ 0.8 
Louisiana _ 4.3 1.0 2.3 
Mexico 3.7 4.3 3.8 2.3 
Mississippi - a an 1.5 
North Carolina _ - _ 0.8 
Oklahoma 1.2 4.3 1.9 _ 
Texas 9.8 4.3 8.6 9.2 





*For breakdown of indirect recoveries by Missouri region of band- 
ing, see Appendix Table B-1; for detailed locations of recoveries 
occurring outside Missouri, see Appendix Fig. A-4. 


souri. Central and eastern Missouri had the highest per- 
centage of direct recoveries of immature doves in Missouri 
(76% each), whereas western Missouri had 49% of inmma- 
ture direct recoveries occurring in Missouri. 

Indirect recoveries of adult and immature mourning 
doves banded in Missouri are presented in Table 3. The dis- 
tribution patte: n of indirect recoveries was generally similar 
to that of direct recoveries. The highest proportion of in- 
direct recoveries occurred in Missouri, and as with direct 
recoveries, Texas accounted for the highest number of out- 
of-state recoveries. However, a smaller proportion of indi- 
rect than direct recoveries was made in the Eastern Man- 
agement Unit. 


Chronology of the Harvest of 
Missouri-banded Doves 


Only recoveries with complete information were included 
in this analysis; thus, numbers of recoveries are not always 
idetitical with those used previously in the text. The chro- 
nology of the harvest of direct recoveries of mourning doves 
banded in Missouri is presented in Tables 4-6. Most of the 
harvest of mourning doves banded in Missouri occurred dur- 
ing September. About 84% of direct recoveries of adult 
doves and 80% of direct recoveries of immatures were made 
during that month (Tables 4 and 5). For both adult and 
immature doves, over 59% of the harvest occurred during 


Table 4. Chronology of direct recoveries (%) of adult mourning doves banded in Missouri in 1968-76 
and recovered through 1976.* 

















Date of recovery _ 
Total September 
Recovery location recoveries 1-109 11-20 §=21-30 ~——: Total Oct. Nov. Dec. Jan. Feb. 
Missouri 
Eastern 67 70.2 11.9 4.5 86.6 13.4 - ~ ~ - 
Central 44 61.4 27.3 6.8 95.5 4.6 ~ - _ - 
Western 3% 72.2 22.2 2.8 97.2 2.7 _ ~ _ _ 
Total 147 

Alabama 2 ~ ~ ~ ~_ 50.0 50.0 _ _ 
Arkansas 2 - 100.0 100.0 _ ~ ~ - - 
Florida l - _ - - - 100.0 _ 
Georgia 2 _ - 10.0 50.0 -- _ ~ 50.0 ~ 
Guatemala 3 -_ - - ~ 33.3 _ 33.3 33.3 ~ 
Illinois l ~ ~ 100.0 100.0 _ - ~ _ ~ 
Kansas 2 100.0 - 100.0 — ~ _ _ _ 
Louisiana i _ ~ ~ 100.0 _ _ - - 

Mexico 2 _ - - 50.0 ~ _ _ 50.0 
Mississippi ! - - ~ 100.0 - 7 a 
Gklahoma 2 - _ - 100.0 _ - _ ~ 
Tennessee l ~- - ~- - 100.0 - - _ _ 
Texas 6 - 75.0 25.0 100.0 ~- ~ - _ ~ 

Total 173 59.3 19.2 5.8 84.3 11.0 1.2 1.2 1.7 0.6 





*Detailed numerical bases for these percentages are in Appendix Table B-2. 
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Table 5. Chronelogy of direct recoveries (%) of immature mourning doves banded in Missouri in 1968-76, 


and recovered in 1968-76.* 














Date of recovery 
Total September 

Recovery location recoveries 1-10 11-20 21-30 = Total Oct. Nov. Dec. Jan. Feb. 
Missouri 

Eastern 166 69.9 19.9 3.6 93.4 6.6 _ ~ _ ~ 

Central 120 76.7 11.7 7 95.1 5.0 _ _ _ _ 

Western 33 84.9 15.2 100.0 _ _ _ _ ~ 

Total 319 
Alabama 4 _ ~ 50.0 50.0 25.0 25.0 _ _ _ 
Arkansas 2 50.0 50.0 100.0 _ _ _ _ _ 
California l 100.0 _ 100.0 ~ _ _ - - 
El Salvador l _ - - ~ = 100.0 _ _ 
Florida 20 _ ~ _ 60.0 20.0 15.0 5.0 _ 
Ceorgia 6 33.3 16.7 50.0 16.7 16.7 16.7 _ _ 
Guatemala l ~ ~ _ ~ ~ 100.0 _ _ 
Illinois 16 68.8 25.0 6.3 100.0 _ _ _ _ _ 
Kansas 10 50.0 40.0 90.0 10.0 ~_ _ _ ~ 
Kentucky 2 - 100.0 100.0 - — _ _ _ 
Louisiana 12 8.3 _ 8.3 25.0 25.0 25.0 16.7 _ 
Mexico 10 —_ _ ~ 40.0 30.0 10.0 10.0 10.0 
Mississippi 4 - - 25.0 25.0 - 50.0 - 25.0 ~ 
Oklahoma 5 60.0 20.0 20.0 100.0 _ _ ~ _ _ 
South Carolina 4 ~ 50.0 50.0 25.0 _ 25.0 _ 
Tennessee l ~ - —_ ~ 100.0 ~ _ _ 
Texas 24 8.3 12.5 8.3 29.1 58.3 8.3 _ 4.2 _ 
Total 442 59.3 15.8 4.8 79.9 12.4 3.8 2.3 1.4 0.2 





the first 10 days in September. Eighty-eight percent of the 
adult males were harvested during September, whereas only 
77% of the females were harvested then (Table 6). 

Western Missouri had the highest percentage of direct 
recoveries of adult doves in September (97 % ), central Mis- 
souri had 96% , and eastern Missouri, 87% (Table 4). West- 
ern Missouri had the highest proportion of adult males re- 
covered in September (100% ). Ninety-seven percent of the 
central Missouri adult male harvest and 82% of the eastern 
Missouri adult male harvest occurred during September. 
Eastern Missouri had the highest percentage of female doves 
harvested in September (95% ); central and western Mis- 
souri had 92 and 91% , respectively. The distribution of re- 
coveries of immatures followed the same trend as recoveries 
of adults. Western Missouri had the largest percentage of 
recoveries occurring in September (100% ); central and east- 
ern Missouri had 95 and 93% , respectively. 

The pattern of out-of-state recoveries for adult and 
immature doves was similar. Most recov rics occurred in 
September and the number of recoveries declined each 
month through February. The general trend was for the 
early recoveries to be in the midwestern States (e.g., Kansas, 
Illinois, Arkansas) and later recoveries to occur farther south 
(e.g., Alabama, Georgia, Florida), as expected. 








States Contributing to the 
Missouri Dove Harvest 


Mourning doves banded in other States and recovered 
directly in Missouri were from the Eastern and Central 
Management Units. No direct recoveries of doves banded 
in the Western Management Unit were reported in Missouri. 
Most direct recoveries were from States bordering Missouri; 
Kentucky and IIlinois combined contributed half the direct 
recoveries of doves banded out of Missouri (Table 7). Mis- 
sissippi, North Dakota, and Wisconsin were the only States 
not bordering Missouri that had banded doves recovered 
directly in Missouri. The eastern region of Missouri had the 
largest number of direct recoveries of doves banded out of 
State (25); central and western Missouri had 6 and 3 re- 
coveries, respectively. 

About 78% of the di, act recoveries of adults and 92% 
of the direct recoveries of immatures banded in other States 
and recovered in Missouri occurred during September 
(Table 8). Most recoveries of immatures (56% ) banded out 
of State and recovered in Missouri were during the first 
10 days in September; the corresponding figure for adults 
was only 33%. 
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Table 6. Chrenology of direct recoveries (%) of adult male and female mourting dowes banded in Missouri 
in 1968-76 and recovered through 1976.* 





Date of recovery 











Sex and Total September 
recovery location recoveries 1-10 11-20 21-30 Total Oct. Nov Dec Jan. Feb 
Males 
Missouri 
Eastern 45 64.4 11.1 6.7 82.2 17.8 _ _ _ _ 
Central 31 54.8 32.3 9.7 96.8 3.2 _ _ _ _ 
Western 25 80.0 16.0 4.0 100.0 ~ ~ ~ ~ ~ 
Total 101 
Georgia l - - 10.0 100.0 _ _ _ _ ~ 
Kansas l 100.0 _ — 100.0 ~ ~ - _ ~ 
Mexico 2 _ ~ ~ - 50.0 — ~- _ 50.0 
Oklahoma l _ - _ _ 100.0 ~ ~ _ —_ 
Texas 3 _ 66.6 _ 66.6 33.3 _ _ ~_ _ 
Total 109 61.5 19.3 7.3 88.1 11.0 _ _ _ 0.9 
Females 
Missouri 
Eastern 21 81.0 14.3 - 95.3 4.8 _ _ _ _ 
Central 13 76.9 15.4 ~ 92.3 7.7 _ _ ~ - 
Western ll 54.5 36.4 - 90.9 9.1 ~ _ - - 
Total 45 
Alabama 2 ~ _ - ~ ~ 50.9 50.0 ~ _ 
Arkansas l - liwv.u _ 100.0 _ _ _ - _ 
Florida l _ - _ _ ~ 100.0 _ 
Georgia l ~ - ~ ~ ~ _ ~_ 100.0 ~_ 
Guatemala 3 _ -_ _ _ 33.3 _ 33.3 33.3 - 
Illinois l _ _ 100.0 100.0 ~ _ ~ _ _ 
Kansas l 1190.0 _ _ 100.0 - _ _ _ _ 
Louisiana l - - - _ 100.0 _ - ~ - 
Mississippi l _ - _ _ _ 100.9 _ _ - 
Oklahoma l - ~ _ _ 100.0 _ ~ - - 
Tennessee l _ - ~ _ 100.0 _ _ _ ~ 
Texas 3 - 66.7 33.3 100.0 ~ - - — _ 
Total 62 54.8 19.4 3.2 77.4 11.3 3.2 3.2 4.8 - 





“Detailed numerical bases for these percentages are in Appendix Tables B-4 and B-5. 


Table 7. Origins of mourning doves banded in other States in 1968-76 and recovered directly in different 
harvest regions of Missouri. 





Life stage and harvest area in Missouri* 














Adult Immature Adult plus 
——- immatures, 
State of origin Cc Ww Total % E Cc UW Total % total % 
Arkansas - — l ll 4 _ _ 4 16 15 
Illinois l - 2 22 6 _ _ 6 24 23 
lowa l - l ll _ ~ - _ ~ 3 
Kansas ~ l l ll ~ _ _ _ _ 3 
Kentucky - ~ ~ ~ q _ _ i) 36 26 
Mississippi —  « - - $ - -« 2 8 6 
North Dakota 2 _ 2 22 _ - _ _ _ 6 
Wisconsin l _ 2 22 l l 2 4 16 18 
Total 5 l i) 22 l 2 25 





*E = Eastern, C = Central, W = Western; % = percent of total harvest in Missouri originating in different States. 
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Table 8. Chronology of direct recoveries of mourning doves banded in other States in 1968-76 and recovered 
in Missouri through 1976. 




















Life stage and date «! recovery 
Adults Immatures 
September September 

State of origin 1-10 11-20 21-30 Total Oct. Total 1-10 11-20 21-30 Total Oct. Total 
Arkansas l _ - 1 ~ l 3 ~ l 4 - 4 
Illinois l i - 2 - 2 2 2 - 4 2 6 
lowa _ l - l ~ 1 = - - ~ - 
Kansas ~ l - l ~ l ~ - _ - ~ - 
Kentucky _ _ - _ _ _ 7 9 ~_ 4 _ i) 
Mississippi - _ _ - - - l l _ 2 - 2 
North Dakota _ _ l l l 2 - _ _ ~ _ - 
Wisconsin l _ ~ l l 2 l 2 l 4 - 4 

Total 3 3 l 7 2 9 14 7 2 23 2 3 

Percent* 33 33 ub 78 22 56 28 s 92 s 





“Percent of total for life stage. 





Table 9. State of origin and contribution to harvest of mourning doves (all ages) banded in 1968-76 and 
recovered in Missouri through 1976, based on weighted direct recoveries. 








Number of 

Weighting direct Weighted Contribution 

State of origin factor recoveries recoveries to harvest (%) 
Missouri 0.13 495 63.5 93.4 
Arkansas 0.12 5 0.6 0.9 
Illinois 0.14 s 1.1 1.6 
lowa 0.10 1 0.1 0.2 
Kansas 0.25 l 0.3 0.4 
Kentucky 0.15 9 1.4 2.0 
Mississippi 0.05 2 0.1 0.2 
North Dakota 0.26 2 0.5 0.8 
Wisconsin 0.07 6 0.4 0.6 
Total 68.0 100.0 


Contribution to the Missouri Dove Harvest 
by Doves Produced out of State 


Based on weighted direct recoveries, over 93% of the 
banded doves harvested in Missouri were banded in Mis- 
souri (Table 9; weighting factors are presented in Table B-6). 
About 95% of the adult and 92% of the immature doves 
harvested in Missouri were banded in State (Table B-7). 
Arkansas, Illinois, and Wisconsin were thc only banding 
States from which both adults and immatures were re- 
covered directly in Missouri. Besides Missouri, Kentucky 
contributed most to the Missouri dove harvest, providing 
2% of the harvest, based on weighted data. 


Direct Recovery Rates 


The average direct recovery rate for mourning doves of 
all ages was 3.02% (Table 10). Recovery rates by age and 
sex varied according to year of banding. The average annud 





Table 10. Direct recovery rates ( % ) by banding region for 
mourning doves banded in Missouri in 1968-76. 











Missouri Banding Region 

Age and sex Eastern Central Western Total 

Immatures 3.80 3.51 2.05 3.9 
Adults 

Males 3.12 2.45 220 2.56 

Females 3.11 1.94 185 8 8§=6.2.33 

Total 3.12 2.25 196 862.47 

Grand total 3.59 3.11 2.01 3.02 





*For direct recovery rates by age, sex, and year of banding, see 
Appendix Table B-8. 


direct recovery rate of immature mourning doves (3.30% ) 
was significantly higher than the average annual direct re- 
covery rate of adult doves (2.47% ). The average direct re- 
covery rates of adult males and adult females were 2.56 
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Table 11. Survival rates (%) of adult mourning doves banded in Missouri in 1968-76. 





Year of recovery 











Year Number 

___ bended banded 1968 1969 1970 1971 1972 1973 1974 1975 1976 Total 
14598 687 13 9 6 2 l l l ~ _ 33 
1969 1,508 41 12 7 4 l ~ l _ 66 
1970 842 24 7 s 2 l ~ ~ 42 
1971 1,083 21 s 5 l - _ 35 
1972 1,359 34 6 5 l ~ 46 
1973 904 23 5 5 2 35 
1974 456 13 l l 15 
1975 227 5 2 7 
1976 261 7 7 
Total 7,327 13 50 42 37 55 38 26 13 12 

Results: 

Survival Standard 95% confidence 

Year rate error interval 
1968 64.60 16.19 32.87- 96.34 
1969 34.34 7.80 19.04- 49.64 
1970 71.97 17.86 36.96- 106.98 Average survival rate = 42.4% 
1971 46.76 11.30 24.60- 68.91 Standard error = 3.1 
1972 28.36 7.22 14.22- 42.51 95% confidence interval = 36.4-48.5 
1973 44.70 15.09 15.12- 74.27 Mortality rate = 57.6% 
1974 25.45 12.78 4.21- 50.83 
1975 23.31 14.04 ~4.21- 50.83 





and 2.33%, respectively. The average annual direct re- 
covery rate for the three Missouri regions was variable. The 
western region had the lowest rate (2.01% ); eastern and 
central Missouri had rates of 3.59 and 3.11% , respectively. 
Eastern Missouri had the highest direct recovery rate for 
all ages and sexes, and central Missouri was next. 


Survival Rates 


An average annual adult survival rate of 42% was com- 
puted for Missouri for 1968-76 (Table 11). The annual sur- 
vival rates for adult males and adult females during this 
period were 47 and 31 % , respectively (Tables 12 and 13). 


Table 12. Survival rates (% ) of adult male mourning doves banded in Missouri in 1968-76. 





Year Number $$ —_ —_ 
banded banded 1968 1969 1970 1971 1972 1973 1974 1975 «1976 Total 
'968 456 1] 8 4 2 l l l - ~ 28 
1969 805 20 a) 5 3 l ~ - ~ 38 
197 618 18 4 s 2 l - _ 33 
1971 730 13 6 4 l - ~ 24 
1972 526 20 5 5 l _ 31 
1973 526 19 3 5 l 28 
1974 266 8 1 a 9 
1975 138 2 ~ 2 
1976 174 5 5 
Total 4,537 ll 28 31 24 38 32 19 z) 6 
Results: 
Survival rate = 46.7% 
Standard error = 3.0 
95% confidence interval = 40.8-52.7 
Mortality rate 53.3% 
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Table 13. Survival rates (%) of adult female mourning doves banded in Missvuri in 1968-76. 











Year of recovery 











Year Number = —-- —- —- -—— ----—____-— 
banded banded 1968 1969 1970 1971 1972 1973 1974 1975 1976 Total 

1968 231 2 ] 2 - — ~ — - - 5 
1969 703 21 3 2 l - ~ l _ 28 
1970 224 6 3 - _ — — - 9 
1971 353 s 2 l - ~ - 1] 
1972 535 14 l _ — ~ 15 
1973 378 4 2 — l 7 
1974 190 5 — l 6 
1975 89 3 2 5 
1976 87 2 2 
Total 2.75 2 22 1] 13 17 6 7 4 6 

Results: 

Survival rate = 31.2% 

Standard error = 47 

95% confidence interval = 22.0-40.4 

Mortality rate = 68.8% 


The immature survival rate for this period was 25% 
(Table 14). 


Hunting Mortality 


For adu!t doves, mortality attributable to hunting was 
computed as 18% of total mortality; for immatures, the 
figure was 19% (Table 15). Hunting caused about 20% of 
adult male mortality and 14% of adult female mortality 
(P < 0.05). 





Productivity Needed to Maintain 


a Stable Population 


Productivity required to maintain a stable population was 
estimated by using the survival rates from Tables 11 and 
14. Considering the entire period, 2.3 young produced per 
adult were required to maintain a stable population 


(Table 16). 


Table 14. Survival rates of immature mourning doves banded in Missouri in 1968-76. 





Year of recovery 








Year Number . — : 

banded banded 1968 1969 1970 1971 1972 1973 1974 1975 1976 Total 
1968 1,266 45 12 2 _ 2 - l ~_ ~ 62 
1969 1,063 53 6 6 _ _ l - — 66 
1970 1,945 59 8 i) 3 l ~ - 80 
1971 2,299 87 16 2 2 _ 113 
1972 2.676 7 12 3 l 3 91 
1973 861 24 5 2 - 31 
1974 1,606 55 15 l 71 
1975 1,502 46 ll 57 
1976 1,078 31 31 
Total 14,296 45 65 67 101 a9 45 68 66 46 

Results: 
Survival Standard 95% confidence 

Year rate error interval 

1968 29.80 8.01 14.09-45.45 

1969 23.95 7.52 9.21-38.70 

1970 32.51 8.89 15.09-49.93 Average survival rate = 25.1% 

1971 32.72 7.95 17.14-48.31 Standard error = 3.1 

1972 17.85 5.04 7.97-£7.73 95% confidence interval = 19.0-31.1 

1973 17.69 9.16 -0, 28.35.65 Mortality rate = 74.9% 

1974 28.39 12.71 3.49-83.30 

1975 17.44 8.95 -0.10-34.99 
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Table 15. Mortality attributable to hunting for mourning 
doves banded in Missouri 1968-76 and recovered through 
1976. 








Statistic Males Females Adults Immatures 
Direct recovery rate* 0.026 0.023 0.025 0.033 
Harvest rate> 0.080 0.073 0.077 0.103 
Kill rate 0.108 0.099 0.104 0.139 
Mortality rate? 0.533 0.688 0.576 0.750 
Mortality due to 

hunting® 0.203 0.143 0.181 0.186 





First year after banding — from Table B-8. 
bHarvest rate = recovery rate/reporting rate. 
°Kill rate = harvest rate/(1 - crippling rate). 
dAverage mortality rate from Tables 11-14. 
°Kill rate/mortality rate. 


Discussion 


Geographic Dispersal of Doves 
Banded in Missouri 


Mourning doves banded in Missouri were recovered pri- 
marily in the Central and Eastern Management Units but 
some doves moved into Mexico and Central America. Two 
doves were recovered in California (Western Management 
Unit), but this may represent wanaering of immatures, 
since both doves were immatures at the time of banding 
in Missouri. 

Although there were exceptions, mourning doves were 
harvested along two main pathways. Doves from eastern 
Missouri generally moved south-southeast into Mississippi, 
Louisiana, Alabama, Georgia, South Carolina, and 
Florida. Some central Missouri doves also migrated to the 
southeast. Most doves from the central and western regions 
of Missouri migrated across Kansas and Oklahoma into 
Texas, Louisiana, Mexico, and Central America. Wight 
(1954) demonstrated that many doves banded in Missouri 
migrated into Texas and Mexico. However, our study shows 
that the migration route of doves banded in eastern Mis- 
souri is similar to that of doves banded in States bordering 
Missouri on the east, and the movement is primarily south- 
eastward. The importance of Missouri doves to the harvest 
in Florida is shown by Marion et al. (1981). During 
1931-78, 11.4% of the weighted direct recoveries of doves 
banded elsewhere and recovered in Florida were doves 
banded in Missouri. 

About 76% of the direct recoveries of doves of all ages 
banc. ‘ in Missouri 1968-76 were made in Missouri. The 
percentage of adults recovered in Missouri was significantly 
higher than immatures: 86 vs. 72% . The lower percentage 
of immatures may be due to their leaving the State before 
or shortly after the opening of dove season on September 1. 
The early movement of immature doves has been reported 
in Illinois (Hanson and Kossack 1963), Louisiana (Watts 


1] 


Table 16. Estimated mourning dove productivity required 
to maintain a stable population (immatures per adult). 








Mortality Survival of Productivity 
Year of adults immatures required 
1969 65.66 23.95 2.74 
1970 28.03 32.51 0.86 
1971 53.24 32.72 1.63 
1973 55.30 17.69 3.13 
1974 74.55 28.39 2.63 
1975 76.69 17.44 4.40 
Average 57.6 25.1 2.3 





1969), and Tennessee (Orr 1973). Tomlinson et al. (1960) 
found that immature doves in Missouri left the natal area 
soon after banding. It was not determined whether these 
doves left the State or merely left the area of banding. 
Dunks (1977) reported that immature doves in Texas were 
more likely to migrate outside their breeding area than 
adults. 

A higher percentage of total recoveries of adult males 
than adult females was made in Missouri: 93 vs. 72% . This 
finding is also supported by earlier studies. Harris (1961b) 
reported more males than females in a 141-bird sc mple of 
southwest Missouri doves taken by hunting between i Sep- 
tember and 6 October 1956. He attributed this to more 
males in the population or their greater vulnerability to 
hunting. Chambers et al. (1962) found wintering flocks of 
doves near the Fountain Grove Wildlife Area in northwest 
Missouri composed mostly of adult males, and offered evi- 
dence that male doves tend to winter farther north than 
females. Henry (1970', also working in Missouri, reported 
that the percentage of males recovered in Missouri was 
higher than females. He believed this to be the result of 
females being more migratory than males. In the present 
study there was some evidence that females may migrate 
much farther south than males. Four recoveries of females 
were made in Central America. No males were recovered 
this far south. 

For some reason, doves (both adults and immatures) 
banded in both the eastern and central regions of Missouri 
had appreciably higher in-state recovery rates than did those 
banded in western Missouri. Utilizing another data set, 
Henry (1970) found a higher rate of in-state recoveries for 
doves banded near Columbia, Missouri (central region), 
than those banded at the Fountain Grove Wildlife Area 
(western region). He suggested that this difference might 
be due to heavier hunting pressure and higher band-report- 
ing rates at Columbia. These explanations seem question- 
able from our data, which were based on several banding 
locations in each Missouri region, but we can offer no alter- 
native suggestions. 

For adult females and immatures, the percentages of 
indirect in-state recoveries were similar. For adult males, 
however, they differed significantly; only 78% of adult 
male indirect recoveries were made in State compared with 
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93% in-state direct recoveries. Migrational homing to nest- 
ing sites has been demonstrated by Tomlinson et al. (1960) 
and Harris (1961a). Because males so readily return to the 
area of previous nesting, the difference in direct and indi- 
rect in-state recoveries of adult males is probably not due 
to doves failing to return to the State, but due to reduced 
mortality for the segment of the male population that did 
migrate. e. 


Chronology of the Harvest of 
Doves Banded in Missouri 


Recovery data indicate that about 60% of the harvest 
of Missouri-banded doves occurs during the first 10 days 
of September and over 95% of the adult and 93% of the 
immature harvest occurs during September and October. 
More than 88 % of Missouri-banded adult males were har- 
vested during September; female harvest during Septem- 
ber was less than 78% of total harvest. About 99% of the 
harvest of adult males occurred during September-October; 
adult female harvest during that period was less than 89% . 
Lewis and Morrison (1978) estimated 61 % of the dove har- 
vest in Oklahoma occurred in the first week of September 
and Orr (1973) found more doves harvested in Louisiana 
during September than during later portions of the hunt- 
ing season. Thus, our findings are similar to those of other 
comparable studies. 

Marion et al. (1981) found that the percentage of immi- 
grant doves in Florida’s harvest increased during the second 
10-day period of open season (October 11-21), then sta- 
bilized at about 66% until the season ended on January 31. 


States Contributing to the 
Missouri Dove Harvest 


Direct recoveries of mourning doves banded elsewhere 
and recovered in Missouri were from States in the Eastern 
and Central Management Units. States contributing to the 
Missouri dove harvest were primarily those that border Mis- 
souri (Arkansas, Illinois, lowa, Kansas, and Kentucky). Mis- 
sissippi, North Dakota, and Wisconsin were the only States 
not bordering Missouri that had banded doves recovered 
in Missouri. More than 70% of the recoveries of doves 
banded out of State and recovered in Missouri were re- 
covered in the eastern region of the State. 

Most recoveries in Missouri of doves banded outside the 
State occurred during September. Of these, the number of 
recoveries of immatures decreased sharply after the first 
10 days in September; recoveries of adult doves were more 
evenly distributed through September and October. This 
suggests immatures had moved out of Missouri by mid-Sep- 
tember. 

Doves banded out of State made up less than 7% of the 
banded doves recovered in Missouri. Adult doves from other 
States contributed slightly over 5% of the banded adults 


harvested in Missouri and nearly 8% of the Missouri har- 
vest of banded immatures consisted of doves from other 
States. More doves from otiver States were harvested in east- 
ern Missouri than in ary other region; there, 28% of the 
immature harvest and 8% of the acult harvest consisted 
of doves from other States. 


Direct Recovery Rates 


Recovery rates for immatures were significantly higher 
than for adults; immatures were 1.3 times more vulnerable 
to hunters than were adults. The direct recovery rate for 
mourning doves of all ages banded in western Missouri was 
significantly lower than the direct recovery rates for cen- 
tral and eastern Missouri. The latter finding agrees with 
the findings of Henry (1970) that mourriing doves banded 
in western Missouri have lower direct recovery rates than 
doves banded elsewhere in the State. 

Orr (1973) reported that direct recovery rates of adult 
female doves in Tennessee were higher than those for males, 
and Watts (1969) also found the direct recovery rates for 
female mourning doves in Louisiana higher than those of 
adult males. Our findings in Missouri differed from these; 
direct recovery rates for adult males (2.6% ) did not differ 
significantly from those for adult females (2.3%). 


Survival Rates 


Survival rates for adults (42%) and immatures (25% ) 
computed in our study generally agree with the findings 
of other studies (Table 17). However, there are some dif- 
ferences. Estimated adult and immature survival rates of 
doves in Tennessee were similar (Orr 1973) but both were 
lower than those computed for Missour’. Dunks (1977) com- 
puted adult survival rates in Texas similar to those in 
Missouri, but his estimate of immature survival rate was 
considerably higher. In all studies reported in Table 17, 
immatures had lower survival rates than adults. 

Dunks et al. (1982) found that survival rates for doves 
banded in different States in the Central Management Unit 
were variable. The differences in survival rates of doves 
computed in our study from those for other studies seem 
sufficient to prevent applying survival estimates computed 
for Missouri to other States. 

The survival rate of adult male doves banded during our 
study was significantly higher than the female survivai r2*e: 
47 vs. 31%, respectively. Higher survival rates of males 
were also reported from Louisiana (Orr 1973) and for the 
Eastern Management Unit (Hayne 1975). Assuming a 1:1 
tertiary sex ratio, there is a potential for a surplus of males 
in the population. Differential survival rates and winter- 
ing habits of the two sexes could lead to drastic fluctua- 
tions in sex ratios. If sex ratios fluctuate drastically, that 
could affect the interpretation (or validity) of call-count 
data, because unmated male doves coo at much higher rates 
than mated ones (Baskett et al. 1978). 
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Table 17. Estimated survival rates of mourring doves according to location of study and 
method of computing survival rates. 














Survival rate (%) Method of 
Location Adult Immature computation* Source 
Missouri 45.0 26.0 LT Tomlinson (1959) 
Louisiana 37.0 18.0 LT Watts (1969) 
Missouri 53.4 35.3 RRR Reeves (unpubl. rep.) 
Missouri 52.9 34.3 LT Henry (1970) 
Tennessee 19.2 16.7 SM Orr (1973) 
Eastern United States 39.1 25.8 SM Hayne (1975) 
Texas 44.8 41.4 SM Dunks (1977) 
Missouri 42.4 25.1 SM Present study 
Oklahoma 52.4¢ SM Lewis and Morrison (1978) 
Missouri 44.1 26.1 SM Dunks et al. (1982) 





“LT = Life table; RRR = Relative recovery rate; SM = Stochastic model. 


bEastern Management Unit (see Fig. 1). 
¢Adults and immatures combined. 


Mortality Attributable to Hunting 


The proportions of mortality due to hunting were similar 
for immature and adult doves: 19 and 18% , respectively. 
However, immature survival rates were much lower than 
adult survival rates. Therefore, the non-hunting mortality 
of immatures was greater than the non-hunting mortality 
of adults. A similar relationship was found by other workers 
(Dunks 1977; H. M. Reeves, upubl. rep.). 

Although adult males experienced a higher proportion 
of mortality from hunting than did females (20 vs. 14%, 
respectively), survival rates of adult females were consider- 
ably less than survival rates of adult males. Therefore. 
females had a higher non-hunting mortality rate. 
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Appendix A 


Geographic Distribution of Band Recoveries for Mourning Doves 
Banded in Missouri, 1968-76 


Figs. A-1 through A-4 are maps depicting band recovery locations by !° latitude and longitude blocks for mourning 
doves banded in Missouri and recovered elsewhere. 
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Fig. A-1. Geographic distribution of direct recoveries of mourning Fig. A-2. Geographic distribution of direct recoveries of adult 
doves of all ages banded in Missouri 1968-76 and recovered mourning doves banded in Missouri 1968-76 and recovered 
outside Missouri through 1976. outside Missouri through 1976. 
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Fig. A-3. Geographic distribution of direct recoveries of immature Fig. A-4. Geographic distribution of indirect recoveries of mourn- 
mourning doves banded in Missouri 1968-76 and recovered ing doves of all ages banded in Missouri 1968-76 and recovered 
outside Missouri through 1976. outside Missouri through 1976. 
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Appendix B 
Detailed Tabular Data about Band Recoveries for Doves 
Banded in Missouri, 1968-76 


Tables B-1 through B-5 include data about chronology and geographic distribution of band recoveries. Tables B-6 
through B-8 contain miscellaneous information about band recoveries. 


Table B-1. Geographic distribution of indirect recoveries of mourning doves banded in Missouri in 1968-76 
and recovered through 1976. 





Life stage and Missouri banding region 














Adult Immature 
Area of Eastern Central Western Total Grand 
recovery A* M F A M F A M F A M_ F Eastern Central Western Total total 
Missouri 
Eastern 39 31 8 | | - —- = = 4 32 8 41 l ~ 42 82 
Central - —- — 83 18 5 1 - 1 24 6«6«18—~ = 6 34 _ 35 59 
Western - —- —- 2 2 -—- 18 1 3 2 #17 «#3 - 2 12 “4 34 
Total 39 31 8 @ 21 5 19 15 4 84 67 17 42 37 12 Jl 175 
Alabama a - l l 2 2 
Arkansas 1 - Il- - - =—- = = li - l 2 - - 2 3 
California - l ~ N l 
E] Salvador - - =- = — = 1 - 1 il - l ~ ~ ~ - 1 
Florida ee l - - l 1 
Georgia - - -—- = _ - - =- =— = 2 l - 3 3 
Illinois 1 tl = lu4s--—- =} 2 - 3 3 l 7 9 
Kansas - - - =- — = l i - l 1 - - l _ l 2 
Kentucky - - - = - =- =- = = — = - l - l l 
Louisiana l - l- - =- =—=— — = l l - 3 ~ 3 4 
Mexico - —- — 2 @Q 2 1 1 4 3 1 - l 2 3 7 
Mississippi 2 - ~ 2 2 
N. Carolina en - l _ l l 
Oklahoma - - = 1 it = i - | 2 1 1 _ ~ - 2 
Texas 22- 3 2 1 4 4- i) l l 5 6 12 21 
Total 4s 100 33 2 6 @B 21 7 105 82 53 55 22 130 235 





*A = total adults, M = males, F = females. 
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Table B-2. Chronology of direct recoveries of adult mourning doves banded in Missouri 1968-76 and 
recovered through 1976. 





Date of recovery 





September 





Recovery location 1-10 


11-20 


21-30 


Total Oct. Nov. Dec. Jan. Feb. 





Missouri 
Eastern 47 
Cer tral 27 
Western 26 
Total 100 
Eastern Management Unit 
Alabama ~ 
Florida _ 
Georgia — 
Illinois ~ 
Louisiana - 
Mississippi - 
Tennessee ~ 
Total ~ 


Central Management Unit 
Arkansas ~_ 
Kansas 2 
Oklahoma _ 
Texas ~ 
Total 2 


Mexico-Central America 
Mexico - 
Central America = 
Total ~ 
Grand total 102 
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Table B-3. Chronology of direct recoveries of immature mJurning doves banded in Missouri in 1968-76 
and recovered through 1976. 





Recovery location 


Date of recovery 





September 





11-20 


21-30 


Total Oct. Nov. Dec. 


Jan. 





Missouri 
Eastern 
Central 
Western 

Total 


Eastern Management Unit 
Alabama 
Florida 
Georgia 
lilinois 
Kentucky 
Louisiana 
Mississippi 
South Carolina 
Tennessee 

Total 


Central Management Unit 
Arkansas 
Kansas 
Oklahoma 
Texas 
Total 


Western Management Unit 
California 


Mexico-Central America 
Mexico 
Central America 
Total 
Grand total 
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Table B-4. Chronology of direct recoveries of adult male mourning doves banded in Missouri in 1968-76 and 
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recovered through 1976. 
Date of recovery 
September 
Recovery location 1-10 11-20 21-30 Total Oct. Nov. Dec. Jan. Feb. 
Missouri 
Eastern 29 5 3 37 8 ~_ ~ - - 
Central 17 10 3 3 l _ ~ - ~ 
Western 20 4 1 25 -_ - - = - 
Total 66 19 7 92 9 — ~ 7 - 
Easterr: Management Unit 
Georgia - - l l - ~ ~ ~ - 
Central Management Unit 
Kansas l - - l - ~ - ~ ~ 
Oklahoma ~ ~ - - l ~ - - ~ 
Texas 2 - 2 l - - ~ - 
Total l 2 - 3 2 ~ - - - 
Mexico-Central America 
Mexico ~— ~ - - l ~ ~ ~ l 
Grand total 67 21 8 96 12 - ~ ~ l 





Table B-5. Chronology of direct recoveries of adult female mourning doves banded in Missouri in 1968-76 
and recovered through 1976. 





Date of recovery 





September 





Recovery location 1-10 11-20 21-30 = Total Oct. Nov. Dec. Jan. Feb. 





- 20 
12 
- 10 
- 42 
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Table B-6. Weighting factors jor mourning doves banded outside Missouri in 1968-76 and recovered 
in Missouri through 1976. 











State contributing Land area *% number Number doves bended Weighting factor 
__ to harvest weight doves per route Adult Immature Adult Immature 

Arkansas 34.37 22.7 4,270 7,155 0.18 0.11 
Illinois 35.09 26.63 5,293 7,556 0.18 0.12 
lowa 36.15 39.33 10,963 9,244 0.10 0.12 
Kansas 52.43 57.06 12.085 8,452 0.25 0.35 
Kentucky 26.08 25.84 1,604 4,432 0.42 0.15 
Mississippi 30.63 24.23 5,079 13,710 0.15 0.05 
North Dakota 45.54 29.01 4,836 9,438 0.27 0.14 
Wisconsin 36.07 11.34 3.654 8.903 0.11 0.05 
Missouri# 45.10 31.33 7,327 14,297 0.19 0.10 





“Values shown are weighting factors for Missouri used in estimating contribution to Missouri harvest by other States. 


Table B-7. Contribution to harvest of weighted direct Table B-8. Annual direct recovery rates (% ) for mourning 
recoveries of aduli and immature mourning doves banded doves banded in Missouri in 1968-76 and recovered 
in 1968-76 and recovered in Missouri through 1976. through 1976. 























Direct recoveries Adults 
Life stage and $$ Year — -— 
State of Weighting Contribution banded Males Females Total Immatures Total 
origin factor Number Weighted to harvest 1968 24] 0.87 1.89 3.55 2.97 
Adults 1969 2.48 2.99 2.72 4.98 3.65 
Missouri 0.19 155 29.5 $4.7 1970 2.91 2.68 2.85 3.03 2.98 
Arkansas 0.18 ] 0.2 0.6 1971 1.78 2.27 1.94 3.78 3.19 
I'linois 0.18 2 0.4 1.2 1972 2.43 2.62 2.50 2.69 2.63 
iowa 0.10 l 0.1 0.3 1973 3.61 1.06 2.54 2.79 2.66 
Kansas 0.25 l 0.3 0.8 1974 3.01 2 63 2.85 3.42 3.30 
North Dakota = 0.27 2 0.5 4.7 1975 1.45 3.37 2.20 3.06 2.95 
Wisconsin 0.11 2 0.2 0.7 1976 2.87 2.30 2.68 2.88 2.84 
Total 31.2 100.0 Total 2.56 2.33 2.47 3.30 3.02 
Immatures 7 _ 
Missouri 0.10 340 34.0 92.4 
Arkansas 0.11 4 0.4 1.2 
Illinois 0.12 6 0.7 2.0 
Kentucky 0.15 9 1.4 3.7 
Mississippi 0.05 2 0.1 0.3 
Wisconsin 0.05 4 0.2 0.5 
Total 36.8 100.0 
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A list of current Special Scientific Report — Wildlife follows. 


Waterfowl Status Report, 1975, compiled and edited by James R. Goldsberry, Sharon L. Rhoades, Lonnie D. 
Schroeder, and Morton M. Smith. 1980. 86 pp. 

Waterfow! Status Report, 1976, compiled and edited by Williem W. Larned, Sharon L. Rhoades, and K. Duane 
Norman. 1980. 88 pp. 

Effects of Environmental Contaminants on Reptiles: A Review, by Russell J. Hall. 1980. 12 pp. 

The Rocky Mountain Population of the Western Canada Goose: Its Distribution, Habitats, and Management, by 
William B. Krohn and Elwood G. Bizeau. 1980. 93 pp. 

Breeding Biology and Relation of Pollutants to Black Skimmers and Gull-billed Terns in South Carolina, by 
Lawrence J. Blus and Charles J. Stafford. 1980. 18 pp. 

The Canada Goose (Branta canadensis) — An Annotated Bibliography, compiled by Scott R. Craven. 1981. 66 pp. 

Metabolism of Pesticides: Update III, by Calvin M. Menzie. 1980. 709 pp. 

Relative Attractiveness of Different Foods at Wild Bird Feeders, by Acired D. Geis, 1980. 11 pp. 

Establishment of Seeded Grasslands for Wildlife Habitat in the Prairie Pothole Region, by Harold F. Duebbert, 
Erling T. Jacobson, Kenneth E. Higgins, and Erling B. Podoll. 1981. 21 pp. 

235. Bats and Environmental Contaminants: A Review, by Donald R. Clark, Jr. 1981. 27 pp. 


(Reports 236 and 237 are in one cover) 
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236. Waterfowl Status Report, 1977, compiled and edited by Carey S. Smith, Sharon L. Rhoades, and K. Duane 
Norman. 1981. 88 pp. 

237. Waterfowl Status Report, 1978, compiled and edited by Albert N. Novara, Sharon L. Rhoades, Betty I. Hodges, 
and K. Duane Norman. 1981. 96 pp. 

238. Status Reports on Twelve Raptors, by David L. Evans. 1982. 68 pp. 

239. Summary of Foreign Game Bird Liberations, 1969-78, by Richard C. Banks. 1981. 23 pp. 

240. Reliability of Kill and Activity Estimates in the U.S. Waterfowl Hunter Survey, by Leigh M. Couling, A. R. Sen, 
aud Elwood M. Martin. 1982. 14 pp. 

241. Residues of DDT, Dicldrin, and Heptachlor in Earthworms During Two Years Following Application, by Charles 
D. Gish and Monald L. Hughes. 1982. 15 pp. 

242. Changes in Vegetation Structure in Seeded Nesting Cover in the Prairie Pothole Region, by Kenneth F. Higgins 
and William T. Barker. 1982. 26 pp. 

243. Bibliography of References to Avian Botulism: Update, by Sonoma S. Wilson and Louis N. Locke. 1982. 10 pp. 

244. Technique for Structuring Wildlife Guilds to Evaluate Impacts on Wildlife Communities, by Henry L. Short 
and Kenneth P. Burnham. 1982. 34 pp. 

245. Organochlorine Residues in Eggs of Alaskan Seabirds, by Harry M. Ohlendorf and other- 1982. 41 pp. 

246. Waterfowl Status Report, 1979, compiled and edited by James F. Voelzer and others. 1982. 96 pp. 

247. Ecology of Bald Eagles Wintering Near a Waterfowl Concentration, by Curtice R. Griffin, Thomas S. Baskett, and 
Rollin D. Sparrowe. 1982. 12 pp. 

248. Habitat Use and Productivity of Canvasbacks in Southwestern Manitoba, 1961-72, by Jerome H. Stoudt. 1982. 
31 pp. 

249. , Harvest, and Population Dynamics of Mourning Doves Banded in the Central Management Unit, 


1967-77, by J. H. Dunks and others. 1962 . 128 pp. 
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As the Nation's principal conservation agency, the Department of the 
Interior has responsibility for most of our nationally owned public lands 
and natural resources. This includes fostering the wisest use of our land 
and water resources, protecting our fish and wildlife, preserving the 
environment:! and cultural values of our national parks and historical 
places, and <grovn'ing for the enjoyment /f life through outdoor 
recreation. The Department assesses our energy and mineral resources 
and works to assure that their development is in the best interests of all 
our people. The Department also has a major responsibility for American 
Indian reservation communities and for people who live in island 
territones under U.S. administration. 
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